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In n-dimensional Euclidian space, let G denote a bounded domain which 
has a boundary aG such that the Laplace equation, 
V% = 0 in G, (1) 
is uniquely solvable (to within an added constant) under the Neumann 
boundary condition 
ae, 
-= an g on =, 
where (a/&z) denotes outward normal differentiation on aG. Let C denote 
a smooth curve on a portion of aG and suppose that the data g and the 
boundary aG are such that on C, v possesses a continuous derivative with 
respect to the arc-length s measured along C. 
Consider the problem of determining an unknown continuous function K 
defined as a function of a single variable and an unknown function u defined 
as Cl function of n variables such that the pair (u, k) satisfies the equation 
Pa K(u)Vu =O in G (3) 
and the boundary condition 
k(u) g = g on aG. 
Clearly, conditions (3) and (4) are insufficient to determine (u, k). Conse- 
quently, to the conditions (3) and (4) is added the physically natural over- 
specification of the boundary data that 
u=f on C, (5) 
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where f is assumed to possess a continuous derivative with respect to the arc 
length s along C. 
Assume that a solution (u, k) of (3), (4), and (5) exists. Let 
z = 
I 
,J K(5) df. (6) 
0 
Then, by differentiation, it follows that 
and 
V% = 0 in G 
a2 
an=g On 
aG. 
(7) 
(8) 
Consequently, there exists a constant M such that 
z=v+M. 
Therefore, on C it follows that 
v(s) + M = /;“’ K(t) dt. 
By differentiation with respect to s, 
fq = 4f (4) 
whenever f'(s) # 0. 
As an example, consider the theoretical problem of determining the con- 
ductivity K(U) and the temperature u from the data: 
&(k(u@ +g(k(u)g) =o, 0 <x, y< 1, 
&(O>Y))~ CAY) = - 1, O<r<l 
~Ml.&(1,Y) = - 1, O<y<l 
w% 0)) 2 (5 0) = 0, O<x<l 
NU(% 1)) g (x9 1) = 0, O<X<l 
4% 0) =f@), (12) 
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where f(x) is a strictly decreasing continuously differentiable function. In 
this case, 
v=-x. 
Consequently, 
u =f(x>, 
and 
In addition to the possible application to the determination of the thermal 
conductivity of a heat conductor, the application to the determination of the 
conductivity of a conductor of fluids (e.g., porous rocks) should be mentioned. 
Indeed, the boundary conditions of (12) are more natural and easier to 
approximate for fluid flow than for heat flow. 
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